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winds, as deduced from hourly readings of the self-register- 
ing anemometers, have not been computed during the year 
1S96, but the relation between the resultants from two obser- 
vations per day, and those from twenty-four hourly observa- 
tions can be estimated by a comparison between Tables V and 
VI, pp. 544 and 545 of the SUMMARY for 1894. 

The general agreement of the resultant winds within any 
climatological section depends upon the nature of the irregn- 
larities in the immediate neighborhood of t,he station ; an 
intimate agreement can not be expected when statious are so 
far apart and so variously located as t,hose of the Weather 
Bureau. I n  such cases as that  of Erie, Cleveland, Sandusky, 
and Toledo, a l l  siniilarly located on the south shore of Lake 
Erie, the agreenient is very close, so, also, with Block Island 
and Nantucket. 

FREQUENCY OF THUNDERSTORMS. 
The successive MONTHLY WEATHER REVIEWS have given for 

each day and each State the number of thunderstornis reported 
by both regular and voluntary observers. Tables VI and VI1 
give a summary of these monthly tables. I n  order to ascer- 
tain the relative frequency of thunderstorms, as explained in 
the SUMMARY for 1894, it is proper to divide the number of 
storms reported by the number of stations in  order to deduce 
t,he average number per station. The results of this division 
are given in  the eighth column of Table B, which shows 
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that  the greatest frequencies per station per year were: 
Florida, 27.9 ; North Carolina, 25.3 ; JIissouri, 32.9 ; Tennessee, 
20.5. The smallest freqaencies were : California, 3.3 ; Mon- 
tana, 5.0 ; Oregon, 2.7 ; Washington, 2.2. 

The product of the observed nuniber of thunderstorms by 
the reduction factors given in column five of Table B would 
zive the approximate total number of thunderstorms for the 
respective States, which total nuniber, of course, depends 
largely on the area of the State, and is omitted from this 
table, as it has no meteorological significance as compared 
with the frequency per s t  a t' ion. 

FREQUENCY OF AURORAS. 
Tahles VI11 and IS give a summary of the detailed tables 

2f auroral frequency in the respective RIONTHLP- WEATHER 
REVIEWS. I n  the aljsence of more precise knowledge, i t  is 
iasumecl that the nuinl)er of observers reporting all auroras 
is the same as thom reporting all thunderstorms; the total 
number of either class of olwervers is decidedly less than the 
total number of those who report rainfall and temperature, 
xnd is estiniated to he as given in the fourth column of Table 
B. The total number of auroras reported divided by the 
tiumber of observing stations for any State gives the relative 
frequency per station, and this nuniber relates to a physical 
phenonimon, and is comparable with similar ratios for other 
parts of the world, provided the aurora is so low as not to be 
2bscured by a cloudy sky. On the other hand, if the auroral 
light emanate from a region far above the cloud, then a fur- 
ther cvrrection for cloudiness is needed, but this has not heen 
zpplied in the present case, as the Editor believes that we 
have no certain proof as to the extreme altitude of the au- 
roras, and that, on the other hand, there are many reasons to 
believe that  the light emanates from the cloud region itself. 

The States that  report the greatest frequency of auroras 
per station are : Maine, 6.47 ; North Dakota, 6.40 ; New Hamp- 
shire, 6.05; Vermont, 334 ; Montana, 3.66; Wisconsin, 3.47; 
Ninnesota, 3.23. 

SUNSHINE AND CLEAR SKY. 
The successive ~IONTHLY ~\ 'E.~THER REVIEWS have presented 

in Table X I  the percentages of sunshine, as recorded by self- 
registers of either the photographic or theYhermometric type, 
and the corresponding chapter in  the text has called attention 
to the systematic differences between the instrumental and 
the personal observations of the average daily sunshine or 
clear sky. These differences are, doubtless, in part due to 
what may be called instrumental and personal peculiarities 
as affecting the respective records. I n  addition to these pe- 
culiarities we must consider the fact that  the photographic 
register gives essentially a record of the duration of a certain 
limiting intensity of actinic effect of direct sunshine ; the ther- 
mometric register gives a record of the duration of certain 
liniitingvalues of the total heat of direct sunshine plus atmos- 
pheric and terrestrial radiation ; the personal observation of 
cloudiness aims to give the percentage of area of clear sky. 
There is no simple relation between these three classes of data, 
and yet as the records are often used indiscriminately, each for 
the other, it becomes interesting to ascertain how nearly they 
agree. The differences between the instrnniental and personal 
records, as given from month to month, are collected to- 
gether in the two following tables for the photographic and 
the thermometric stations respectively. A cursory examina- 
tion of these tables shows that  there is an annual periodicity 
by reamn of which the dif-ferences are, in both cases, larger 
in the suninier than in the winter months. This annual 
period is appareutly clue to the greater altitude of the sun in 
the summer season by reason of which both the actinic and 
the thermal power of the ~1111'8 rays is increased, wherefore 
the instrnniental records must he interpreted to mean that, 
for the same percentage of clear sky as determined by per- 
sonal estimates, there is, in the sumnier time, a larger pro- 
portion of hours cluriug which the limiting thermal or actinic 
effect prevails. The stations are arranged from south to 
north in the order of latitude, that  is to say, in the order of 
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possible duration of sunshine. The differences between in- 
struniental nncl personal records do riot vary at all regularly 
with latitude in tlie case of the photogrrtphic stations, but 
do have an appreciable increase with latitude in the case of 
most of the thermometric stations; we may infer that  the 
change of latitude coupled with the chaiige of local peculinri- 
ties of the stations afl'ects the thermometric intensity of solar 
rays more than it does the actinic intensity. 

TABLE C.--lneirumeninl records tnin U R  personal &ini&s at photographic 
8hlh I2 8. 
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TABLE D.-Inatrtcmental vmrds minus pereonal cetimntes at thmmomstric 
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*photographic record ceases; thermometric record I~egins in Norernher. t Records * (%aiigc(l to " T " in NOVembW. t No personnl record. $Records by tmth methods. 
by both inethoils. 

REDUCTION OF PRESSURES AND TEMPERATURES. 

The following table ( E )  gives the data necessary for coni- \vard to 10,000 feet by the same process that was used for 
Duting the mean annual teniperatures arid pressures reduced r educ in~  to sea level. and 1)v the help of the small table. F. 
to  sea-level in  accordance w i h  the principl& explained iiiore 
flllly by Bfr. Park hlorrill in the SUMMARY for 1S95 (vel. 
SSIII, page 492). The temperatures are first reduced to 
sea level by applying the general reci~iction of 2 O  F. per 1,000 
feet of altitude, plus a station correction determined from a 
discussion of normal data. These results are charted and a 
system of smooth isotherms is ilramm, such that  the indi- 
vidual stations agree usually with the reduced temperatures 
within a fraction of a degree. The coluiiin temperatnres nsecl 
for computing the reduction of pressure to  sea level are ( ~ h -  
tained by subtracting one-half of the above general reduction 
froin the teiiiperatures read off froni the systeni of sea-level 
isotherms. With these reduction temperatures ( in  colunin 7 )  
and the observed etation pressures given in coluniii 4 and the 
mean dew-point in col~imn ti, the reduced barometer is coni- 
pnted by a method basecl on the formula reconinieiicled Ity the 
International Meteorolcgical Coinmittee. The pressures given 
in the 4th column of Table E differ from thoee i n  the 2d col- 
umn of Table I, by reason of tlie application of the correction 
for tlie influence of local gravity, and are, therefore, baromet- 
ric pressures as distinguished froni barometric readings. Hiini- 
larly the reduced pressures in the Sth coliiinn of Table E 
represent annual sea-level pressures, comp~ited by iiiaking 
due allowance for the influence of the known force of gravity 
in giving weight to air whose density depends on the teiii- 
peratizre and the iiioistnre that ifi a~sumed to exist between 
the station and sea, level. 

We attain to a more natural system of isobars by reducing 
pressures upmarcl, since in this case we have to  deal with real 
instead of hypothetical air, mhc tse temperature and moisture 
can he deterniined by actual oltservation instead of arlitrary 
assumptions, and whose iriovemeiits are of the greatest im- 
portance in the study and prediction of tlie weather. In the 
last column of Table E are given the pressnres rednced up- 

, ,  
which i; cluoted from the S ~ M M A R Y  for 1895, page 491, but is 
changed so that  the temperature argument is now the column 
temperature instead of the sea-level temperstnre. 

TABLE E.-Reductioiz data for 1896. 
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